Reliability and validity of parent and teacher report of behavioral inhibition (BI) was examined among children aged 3 to 5 years. Confirmatory factor analysis supported 6 correlated factors reflecting specific BI contexts, each loading on a single, higher order factor of BI. Internal consistency was acceptable, with moderate stability over 1 year and strong correlation with a brief inhibition subscale from a temperament questionnaire. Children who were rated by mothers and teachers as high BI took longer to initiate contact with a stranger, spoke less often and for shorter periods, and required more prompting to elicit speech compared with low-BI peers in a simulated stranger interaction task. Father report of BI was significantly associated with mean duration of speech and eye gaze.
coined the term behavioral inhibition (BI) to describe a relatively consistent pattern of behavioral and emotional responses to unfamiliar or novel people, places and situations, or objects. Inhibited children typically respond to novel situations with initial restraint, caution, low rates of approach, and quiet withdrawal, and with unfamiliar people they are usually shy, timid, and reticent (Garcia Coll, . Children who have high BI are more likely than their uninhibited peers to show a particular pattern of physiological features, including greater activation of the hypothalamicpituitary axis, the reticular activating system, and the sympathetic arm of the autonomic nervous system in response to novelty (Kagan, Reznick, & Snidman, 1987) . However, these physiological parameters are only evident for around one third of children identified as showing elevated BI and the exact brain mechanisms are yet to be identified (Kagan, Snidman, Arcus, & Reznick, 1994; Kagan, Snidman, & Arcus, 1998) . Furthermore, Kagan et al. (1994) suggested that the physiological correlates and predictive stability of the trait are only evident for children at the extreme end of the BI profile. These authors suggest that for this reason BI reflects a categorical, qualitatively distinct construct involving a discrete pattern of behaviors and physiology resulting from a specific combination and configuration of genes. Other authors have challenged this view, suggesting that BI reflects a continuum of behavioral features, representing quantitative rather than qualitative differences in a manner similar to other temperament characteristics (Woodward, Lenzenweger, Kagan, Snidman, & Arcus, 2000) . Although the debate and search for biological markers for the construct continue, Kagan et al. pointed out that identification of BI relies on the behavioral and affective profile of the child. Thus, the development of reliable, valid, and efficient methods of assessing the behavioral manifestations of BI is important.
One of the reasons BI warrants attention is the potential impact on children's psychosocial development. For example, BI children are at increased risk for developing internalizing disorders later in childhood (e.g., Biederman et al., 1993; Hirshfeld et al., 1992; Kagan, Snidman, Zentner, & Peterson, 1999) and adolescence (e.g., Prior, Smart, Sanson, & Oberklaid, 2000; Schwartz, Snidman, & Kagan, 1999) . Clearly, there is a need for reliable and valid screening instruments for the assessment of BI on a large-scale basis to identify and intervene early with children who show this temperament pattern and who are at risk for its adverse consequences.
Different researchers have emphasized different methods of assessing BI. For example, in both their longitudinal and cross-sectional research, Kagan and his colleagues (see Kagan et al., 1994 for a Summary) identified BI through observation of children's behavior in laboratory-based tasks. In contrast, some researchers such as Asendorpf (1990a) have used naturalistic observations and parent reports of child behavior as indicators of BI. There are clear advantages and disadvantages of the different methods of assessment of this construct in terms of reliability, validity, cost, and feasibility.
Whether parent report can be used to assess BI or whether laboratory-based assessment is necessary has generated debate (e.g., Kagan, 1992) . Those who argue against the use of parent report as an indicator of BI claim that parents may not be aware of much of their child's behavior unless it concerns highly salient events or interactions (Maccoby & Martin, 1983) and that parent report may be influenced by inaccurate recall or memory bias (Robins, 1963) . However, many of the reported correlations between maternal report (maternal Q-Sort and interview) and behavioral and physiological measures of inhibition are relatively high. For example, Garcia found significant positive correlations between the laboratory-based behavioral observations of inhibition and mother (r 5 .54) and father (r 5.49) reports of BI. Likewise, Kagan et al. (1984) found that maternal Q-Sorts assessing inhibited and uninhibited behavior were significantly related to the child's behavior in peer play situations in the expected direction (correlations ranged from .42 to .52). The maternal Q-Sorts also demonstrated good predictive validity, with the index of inhibition at 21 months being significantly correlated with the maternal QSort at 4 years of age (r 5.59 and .56 for inhibited and uninhibited children, respectively). Similarly, maternal interviews at 21 months predicted the index of inhibited behavior at ages 4 (r 5.53) and 5.5 (r 5.53; Reznick et al., 1986) .
Proponents of using parent report to assess child BI point out that this method has the advantage of being simple and easy to administer and score, thereby making it a fast and economical method of obtaining information. In contrast, behavioral observation in laboratory settings tends to be a costly and time-consuming exercise, being cumbersome to construct and administer and typically yielding hours of videotaped footage that must be coded by experienced and trained staff (Tryon, 1998) . A further advantage of parent report is that parents have generally observed their child over prolonged periods across a broad range of real-life situations (DiLalla & Falligant, 1995) and can thus provide a fuller picture than can be obtained from a relatively brief laboratory task involving restricted situations. In an attempt to increase the validity of observational data, some researchers have attempted to assess BI in naturalistic settings (Asendorpf, 1990a) . This approach also has its disadvantages in that human observers or cameras may influence the child's behavior. There are also difficulties in tracking fast-moving children who tend to disappear out of sight or out of earshot. Moreover, observers can be biased by their expectations and prejudices, and this may influence their recording and decoding of behavior (Tryon, 1998) .
Thus, neither behavioral observation nor parent report methods are without their limitations. However, given the importance of early detection there remains a need for inexpensive, rapid, and easy-toadminister methods of assessing BI in children. At the time this study was developed, there was a paucity of reliable and valid parent or teacher questionnaires for the assessment of BI. Existing parent report measures were not considered satisfactory in that they were typically subscales of more global assessments of childhood temperament, reflecting a restricted range of contexts, such as the California Child Q-Sort (Block, 1978; Block & Block, 1980) , the Preschool Characteristics Questionnaire (Finegan, Niccols, Zacher, & Hood, 1989) , the Middle Childhood Temperament Questionnaire (Hegvik, McDevitt, & Carey, 1982) , the Colorado Childhood Temperament Inventory (Rowe & Plomin, 1977) , the Child Temperament Questionnaire (Thomas & Chess, 1977) , and the Teacher Temperament Questionnaire (Thomas & Chess, 1977) .
A further consideration in the development of the scale was the need to examine the child's behavior across a range of novel situations. There is evidence that BI is not a unitary construct and the degree of BI may vary across different contexts. For example, Kochanska (Kochanska, 1991; Kochanska & RadkeYarrow, 1992) and Rubin, Hastings, Stewart, Henderson, and Chen (1997) identified different contexts in which inhibited behavior may occur, namely, unfamiliar settings, unfamiliar adults, and unfamiliar peers. Kagan and colleagues (e.g., Reznick et al., 1986 ) also found evidence of inhibited behavior in response to novel objects and physical activities that possessed an element of risk. Thus, in the assessment of BI it is important to examine child behavior across a range of contexts in keeping with the evidence outlined earlier.
Accordingly, the first stage of this study involved the development of a parent and teacher questionnaire that assessed children's BI across different contexts. Items were selected to reflect child behavior across six contexts reflecting three domains: response to social novelty (unfamiliar adults, peers, and performing in front of others), situational novelty (preschool and unfamiliar situations), and novel physical activities suggestive of minor risk. The study then examined whether parents and teachers could provide a reliable and valid assessment of children's BI. Direct behavioral observation of children in a simulated, novel, stranger interaction situation was used to examine the construct validity of parent and teacher report. Parent and teacher report of BI was compared with direct observation of specific social behaviors that have been shown to be indicative of BI by other researchers in the field, including latency of initiation of conversation, frequency of speech, length of utterance, and total eye gaze (Asendorpf, 1990a (Asendorpf, , 1990b (Asendorpf, , 1992 (Asendorpf, , 1993a (Asendorpf, , 1993b (Asendorpf, , 1994 Gersten, 1989; Hill, Lowers, Locke, Snidman, & Kagan, 1999) . These behaviors are also consistent with the criteria used by Kagan and colleagues (Garcia Coll et al., 1984; Kagan et al., 1984; Kagan, Reznick, Snidman, Gibbons, & Johnson, 1988; Reznick et al., 1986) to categorize children into inhibited or uninhibited groups.
Method

Generation of Questionnaire Items and Pilot Work for the Behavioral Inhibition Questionnaire
An initial list of 40 items was developed from a review of existing literature relating to the features of BI across a range of contexts relevant to children (e.g., Asendorpf, 1990b Asendorpf, , 1992 Asendorpf, , 1993a Asendorpf, , 1993b Asendorpf, ,1994 Garcia Coll et al., 1984; Kagan et al., 1984 , Kagan et al., 1988 Reznick et al., 1986; Snidman, 1989) and existing temperament questionnaires, including the Parental Inhibition Questionnaire (Asendorpf, 1987) , California Child Q-Sort (Block, 1978; Block & Block, 1980) , the Preschool Characteristics Questionnaire (Finegan et al., 1989) , the Middle Childhood Temperament Questionnaire (Hegvik et al., 1982) , the Colorado Childhood Temperament Inventory (Rowe & Plomin, 1977) , the Child Temperament Questionnaire (Thomas & Chess, 1977) , and the Teacher Temperament Questionnaire (Thomas & Chess, 1977) . Several items were discarded following piloting if they were not readily understood by parents or were psychometrically unsound. This left 30 items in the parent version and 28 items in the teacher version. The items spanned six contexts reflecting three domains: social novelty (unfamiliar adults, 4 items; peers, 6 items; performance situations, 4 items), situational novelty (separation and preschool, 4 items; unfamiliar situations in general, 8 items), and physical activities in which there is a minor but possible risk of injury (4 items). Two items were not included in the teacher version as these related to the child's behavior in unfamiliar homes where teachers would be unlikely to observe the child. Each item was randomly allocated within the questionnaire. To prevent response bias, 16 of the items were worded in a positive way (e.g., ''happily approaches new situations or activities'') and 14 were worded in a negative way (e.g., ''approaches new situations or activities very hesitantly'').
The list of 30 items was then given to two experienced clinical child psychologists who specialize in BI. They were asked to place the items into the three domains of social novelty, situational novelty, and situations involving minor physical risk to which they thought each belonged. Their allocation of items into each of the three factors was virtually identical to that hypothesized by the researcher, except one itemF''is independent.'' There was some disagreement as to whether this item tapped social, situational, or physical novelty. This item was allocated to the situational novelty domain (general context). The draft questionnaire was then administered to 10 sets of parents (i.e., mothers and fathers) and 5 teachers, who were asked for their feedback regarding the readability and understandability of instructions and questionnaire items. Minor changes were made to the wording of the items based on this pilot work before it was administered to the full sample. Parents and teachers were asked to rate, from 1 (hardly ever) to 7 (almost always), how frequently the behavior described in each item occurred for the target child. Copies of the scale may be obtained from the second author on request.
Participants
The parent sample was composed of 613 mothers (M age 5 34.55 years, SD 5 4.59) and 506 fathers (M age 5 37.28 years, SD 5 5.50) who completed the questionnaire about their child. The children were between 3 and 5 years of age (M 5 48.99 months, SD 5 5.92), with 50.4% girls (n 5 312) and 49.6% boys (n 5 307). In addition, 585 teachers of the children who were participating in the study completed the questionnaires.
The children were recruited from kindergartens and preschools in the Brisbane metropolitan area and were selected to encompass the spectrum of socioeconomic status and ethnic mix that is representative of the general Australian population. The majority of the parents in the sample were married (87.15%) and born in Australia (78%). Parents were employed across the full range of Australian Standard Classification of Occupations (Australian Bureau of Statistics, 1997) categories, but families in the upper middle to higher socioeconomic status brackets were overrepresented (41.55%) compared with the Australian population in general. Similarly, although children came from a wide variety of ethnic backgrounds, most were of Caucasian origin (92%). Aside from socioeconomic status, the sample characteristics were representative of the general Australian population.
Families were excluded if the parents were unable to read English and if mental retardation or language disorder had been formally assessed and identified in the child. Written informed consent was obtained from parents before participation in the study.
To assess the stability of the Behavioral Inhibition Questionnaire (BIQ), the children were reassessed 1 year later. A total of 481 mothers (79%) and 381 fathers (75%) were contactable and returned completed questionnaires. The demographic characteristics of the sample 1 year later did not differ significantly from the original sample. The stability of teacher report was examined for 431 children, but the children typically had different teachers by the 12-month follow-up assessment.
To examine the concurrent validity of the parent and teacher questionnaires, the data were compared with indicators of BI obtained from direct behavioral observation. One hundred child participants (approximately 16% of the total subject pool) were randomly selected (from the full sample of 619 participants) to participate in the behavioral observations. The personal characteristics of children and parents in this subsample closely matched those outlined earlier for the full sample.
Measures
To assess its convergent validity, the parent and teacher forms of the BIQ were compared with the inhibition subscale of the Temperament Assessment Battery for Children -Revised (TABC -R; Presley & Martin, 1994) , which has both parent and teacher forms. The TABC -R inhibition subscale consists of 10 items (e.g., ''My child is shy with adults he/she does not know'') that assess inhibited behavior. The scale is reported to have high internal consistency for both parent and teacher forms (R. P. Martin, personal communication, November 27, 1995; Ball, Pelco, Havill, & Reed, 2001) . However, the TABC -R does not adequately assess the three contexts in which inhibition may be displayed and it predominantly focuses on inhibition in response to unfamiliar adults and peers (i.e., 7 of the 10 items focus on social inhibition), with only 3 items assessing inhibition in unfamiliar situations and no items assessing inhibition in response to novel physical activities that are suggestive of minor risk. Nevertheless, it was selected to examine the concurrent validity of the new measure as it is one of the few parent report questionnaires to assess the temperamental dimension of BI available for which data regarding its psychometric properties have been examined. In the present study the internal consistency was found to be acceptable for mother (alpha 5 .87) and father (alpha 5 .85) but unacceptable for teacher report (alpha 5 .60).
Procedure for Behavioral Observation
Behavioral observations, in which the children interacted with an adult stranger, were conducted and videotaped within the kindergarten or preschool using an adaptation of Asendorpf's (1987) version of the stranger situation. This component of the study was conducted for a random sample of 100 children as outlined previously.
Preobservation: Introduction of child to the observation. Outside the observation area, before the observation began, the teacher was instructed to say to the child the following: ''There are some really good toys in here. You can go in and play with them if you like.'' If the child refused to go into the area voluntarily, the teacher escorted the child into the area and showed the child the toys on the floor (i.e., basic building blocks). The teacher then said to the child, ''I'll be back in a little while. You stay here and play with these toys.'' The teacher then left the observation area. Approximately 2 min later, the stranger entered the area. The stranger was one of two young adult females dressed in smart-casual clothing.
Preinteraction phase. The stranger walked directly into the room and sat on a chair approximately 2 m from the child. As she sat down, the stranger briefly greeted the child and placed a bag of toys on the floor. After 5 s, the stranger inspected the toys without unpacking the bag, then briefly looked at the child with a slight smile three times. After 30 s the stranger slowly unpacked the bag, placing the toys on the floor in front of her, then looked around the area for 1 min. During the next 2 min she closely inspected and played with each toy in turn. The toys were a plastic dinosaur, a cash register, and a picture-viewing box (i.e., a series of interesting cartoon pictures could be scrolled onto the screen and specific parts of each picture could be viewed with an attached magnifying lens). The toys were inspected in this order (i.e., they aroused increasing interest in the child). Only contact initiation latency (i.e., the time the child took to initiate verbal contact with the stranger) was assessed in the preinteraction phase.
Interaction phase. In the event that the child did not initiate verbal contact with the stranger during the 3-min preinteraction phase, the stranger prompted the child using standard prompt questions. As soon as the child started talking to the stranger, or when the 3-min preinteraction phase was over, the stranger commenced a 3-min standardized interaction phase with the child. The response of the stranger varied in a preset format, depending on whether the child had initiated the verbal contact. If the child had initiated verbal contact, the stranger responded in an appropriate manner (i.e., the stranger answered any questions concisely in a friendly way) but did not ask the child any reciprocal questions or make any unsolicited comments to the child. If the child then made no further attempts at verbal contact, after a 15-s delay (starting from the end of the stranger's response to the child's utterance) the stranger prompted the child with a question from a sequence of 18 prompt questions. If the child responded verbally, the stranger let the child speak freely. If the stranger prompted the child about a particular topic area, but the child chose to discuss a different topic altogether, the stranger responded in an appropriate manner. Following the child's response, the stranger then waited 15 s before asking the next prompt question. This process was repeated using the list of prompt questions until the 3-min interaction phase was completed. After the child had been engaged in the conversation period for the required 3 min, the stranger ended any conversation with the child in an appropriate manner, thanked the child, and escorted him or her back to the class.
Coding and Analysis of the Stranger -Child Interaction
Both the phase before contact initiation (0 -3 min) and the first 3 min of the stranger -child interaction were videotaped with one camera, which had a view of the child and the stranger, with the focus being on the child's face. This interaction sequence was subsequently coded for the following variables: contact initiation latency, frequency and duration of spontaneous comments or utterances to stranger during interaction phase, frequency and duration of child's silence during interaction phase, and frequency and duration of child's eye gaze toward the stranger during interaction phase. These observational variables were selected on the basis of research that indicated that they were sensitive in discriminating between behaviorally inhibited and uninhibited children (e.g., Asendorpf, 1987; Kagan et al., 1988; Reznick et al., 1986 ) and followed definitions used by Asendorpf (before 1987 ).
The time the child took to initiate verbal contact with the stranger served as the contact initiation latency (CIL). If the child did not initiate verbal contact within 3 min, CIL was defined as 180 s. Speech between the child and the stranger and eye gaze of the child toward the stranger during the first 3 min of the interaction phase were coded as follows.
The trained observer decoded the videotapes using a box fitted with two buttons (one coding speech, the other coding eye gaze) attached to a computer to record the amount of time (in milliseconds) the child spent speaking to and looking at the stranger. The computer calculated frequency of speech, total duration of speech, mean duration of speech utterances, and frequency and duration of silence periods.
Likewise, the rater pressed the eye gaze button for the duration of each of the child's periods of eye gaze toward the stranger. The computer program then automatically calculated frequency and total duration of eye gaze, mean duration of eye gaze episodes, and frequency and duration of looking away from the stranger.
Observer Rating of BI
The observer then rated the child's behavior during the stranger -child interaction on a 7-point scale for intensity of BI ranging from 1 (extremely uninhibited; e.g., initiates verbal contact quickly, appears confident when talking to stranger, talks a lot, requires no prompting) to 7 (extremely inhibited; e.g., does not talk at all, frequent and long gazes at stranger, fearful facial expression, might cry). The coders were not privy to the questionnaire data regarding the BI status of the children before rating them.
Training of Raters for Interrater Reliability
The two raters completed a total of 10 hr training. Both raters were provided with written descriptions and videotaped examples of the behaviors to be coded. The raters then coded a number of sample interactions and compared their coding with a criterion code for the same sample. Differences between the coding of the raters and the criterion code were discussed until both raters were clear about how and why their coding differed from the criterion.
Interrater Reliability for Stranger -Child Interaction Coding
One researcher coded all of the interactions. Interrater reliability was checked using the second trained observer, who independently coded a random sample of 15% of the interactions. The manner in which the data were stored by the computer during the decoding process provided only total scores (i.e., frequency and duration of speech, frequency and duration of eye gaze) for the 3-min observation period and did not provide moment-bymoment information about specific behaviors. Thus, interrater reliability was calculated using Pearson's product -moment correlation and single-measure, two-way (judges fixed) effect model intraclass correlation (ICC) coefficients. Interrater reliability exceeded r 5 .90, ICC 5 .90, 95% confidence interval (CI) 5 .73 to .97, for all behavioral categories other than frequency of speech, r 5.71, ICC 5 .67, 95% CI 5 .27 to .88.
Results
Confirmatory Factor Analysis
Confirmatory factor analysis was conducted for mother, father, and teacher report separately to determine whether factor structure was consistent with the constructs proposed to underpin the measure. The data were examined using EQS (Bentler, 1985) with maximum likelihood (ML) estimation using the correlation matrix.
The purpose of structural equation modeling is to determine the extent to which the hypothesized model fits, or adequately describes the sample data (Byrne, 1994) . In EQS, model fit is assessed by examining the degree of similarity between the sample covariance matrix and the restricted (or predicted) covariance matrix. Discrepancy in fit between these matrices is represented by the residual covariance matrix and its standardized version, which takes standard deviations on the measured variables into account (Byrne, 1994) . The EQS program (Bentler, 1985) produces a range of goodness of fit indexes. The independence chi-square is a likelihood ratio test statistic that evaluates the fit between the restricted hypothesized model and the unrestricted sample data. The model may be rejected if the chisquare value is large relative to the degrees of freedom and accepted if the value is nonsignificant or small. However, for very large sample sizes there is a risk of relatively good-fitting models being rejected on the basis of the chi-square test (Marsh, 1994; Marsh, Balla, & McDonald, 1988) . Therefore, the fit of the model should be interpreted on a range of statistics, such as the non-normed fit index (NNFI), comparative fit index (CFI), root mean square residual (RMR), and root mean squared error of approximation (RMSEA). The CFI and the NFI provide a relatively nonbiased indication of fit for large sample sizes (Gerbing & Anderson, 1993; McDonald & Marsh, 1990) . Values for CFI and NNFI greater than .90 are generally regarded as representing an acceptable fit of the model to the data (Gerbing & Anderson, 1993) . The RMR is an index of the degree of discrepancy between elements in the sample and the hypothesized covariance matrix. If there is a good fit between the hypothesized model and the sample, the RMR will be small, with a good fit reflecting an RMR close to .05 or lower (possible values range from 0 to 1.00). The RMSEA provides a measure of degree of discrepancy per degrees of freedom. Browne and Cudeck (1993) suggested that an RMSEA value of .05 or lower reflects a close fit between the hypothesized model and the sample data. In the present data set there was evidence of significant kurtosis for several items for all informants (po.001). Attempts to transform items or to use other forms of estimation using elliptical or arbitrary distribution theories did not change the pattern of results; thus, the analyses reported here are based on nontransformed data using ML extraction. However, to take into account deviation from normality, the Satorra and Bentler (1988) test statistic was included in the examination of model fit.
For mothers, fathers, and teachers, four models were compared: (a) single factor, (b) three correlated factors, (c) six correlated factors, and (d) six correlated factors loading onto one higher order factor. The first comparison model (Model 1) was a single-factor model in which all questionnaire items can be regarded as assessing a single, homogenous dimension of inhibition. In such a model, the data are best explained by a single factor onto which all dimensions of inhibition load strongly, with minimal variance left to be explained by the different contexts of inhibition. However, given the proposition that BI is not a unitary construct and the degree of BI may vary across different contexts (Kagan et al., 1998) , we examined the possibility that the data would be better explained by a model in which the items of the questionnaire cluster around either the three domains in which BI can occur (Model 2: social novelty, situational novelty, and novel physical activities involving minor risk) or the six contexts that lay within these three domains (Model 3: unfamiliar adults, peers, performing in front of others, separation and preschool, unfamiliar situations in general, and novel physical activities involving of minor risk). It was assumed that in both Models 2 and 3 the factors would be intercorrelated. Finally, confirmatory factor analysis was used to determine whether the covariance between the first-order contextual factors of BI could be satisfactorily explained by a single higher order factor reflecting BI in general (Model 4).
Model 1 (single factor). For mother report, all items loaded significantly on the single factor, with 28 of the 30 BIQ items having loadings greater than .40. For father report, again all items loaded significantly on the single factor, with 27 of the 30 BIQ items having loadings greater than .40. On the teacher BIQ, all 28 BIQ question items loaded significantly on the single factor, with loadings greater than .50. However, Table 1 indicates that the one-factor solution did not provide a good fit of the data, with fit indexes below .80 for all three informants.
Model 2 (three correlated factors). All items loaded greater than .50 on their hypothesized factors for all three informants. Comparison with Model 1 indicated that the chi-square changed in relation to change in the degrees of freedom, suggesting that the three-correlated-factor model (Model 2) provided a significantly better fit than the one-factor model. However, the fit indexes were still relatively poor, suggesting that overall Model 2 did not provide a satisfactory fit of the data.
Model 3 (six correlated factors). All items loaded greater than .50 on their hypothesized factors for all three informants as shown in Table 2 . However, as indicated in Table 1 , Model 3 provided a significantly better fit of the data than did Model 2 in terms of change in chi-square statistic in relation to change in the degrees of freedom. The NNFI, CFI, and Satorra-Bentler fit indexes of Model 3 were relatively good, with values approaching .90 and RMR values Note. S-B 5 Satorra-Bentler fit index; NNFI 5 non-normed fit index; CFI 5 comparative fit index; RMR 5 root mean square residual; RMSEA 5 root mean square error of approximation. 
Is comfortable asking other children to play
Is shy when first meeting new children
Is reluctant to approach a group of unfamiliar children to ask to join in
Is very friendly with children he or she has just met
Tends to watch other children, rather than join in their games
Is cautious in activities that involve physical challenge (e.g., climbing, jumping from heights)
Is confident in activities that involve physical challenge (e.g., climbing, jumping from heights)
Is hesitant to explore new play equipment 
Settles in quickly when we visit the homes of people we don't know well
Is clingy when we visit the homes of people we don't know well approaching .05. Thus, for mothers, fathers, and teachers, there is support for a model in which BI responses cluster according to the six specific contexts, namely, unfamiliar adults, approaching peers, performing in front of others, separation and preschool situations, unfamiliar situations in general, and novel physical activities suggestive of minor risk. It should be noted that although the overall chi-square value indicated a significant difference between the parameters of the data and the model, Marsh et al. (1988) emphasized the difficulty in obtaining nonsignificant chi-square values with large sample sizes. Thus, in view of the fit indexes, it would be inappropriate to reject Model 3 on the basis of the chi-square statistic. When viewed as a whole, the fit indexes indicated that the sixcorrelated-factor model provided a relatively good fit of the mother, father, and teacher data. The six latent factors were all significantly correlated with each other (po.001). It is not surprising that for all informants, the strongest correlations were between the factor assessing BI in general novel situations and those assessing BI in specific situations relating to unfamiliar adults, separation and preschool, and performance in front of others (see Table 3 ). The weakest correlations were between the physical challenge factor and factors relating to BI in separation, performance, and unfamiliar adult situations. Model 3 (six correlated factors loading onto one higher order factor). The higher order model examined the degree to which the intercorrelation among the six factors could be explained by a single second-order factor representing a general dimension of BI. Table  1 shows values for NNFI, CFI, and Satorra-Bentler fit indexes close to .90, indicating that the second-order factor model also explained the data well. However, it is important to note that the fit of the second-order model cannot exceed the fit of the corresponding model involving the correlated first-order factors alone. Higher order factors are merely attempting to explain the covariation between the first-order factors (Marsh & Hocevar, 1985) . Thus, it is not appropriate to compare the level of fit of the secondorder model versus the first-order model. Rather, the aim is to determine whether the higher order model provides a satisfactory explanation for the covariance between the first-order factors. To do so, Marsh and Hocevar (1985) suggested the use of a target coefficient, that is, the ratio of the chi-square value of the first-order model to the chi-square of the secondorder model. The target coefficient has an upper limit of 1, which would be possible only if the covariance between first-order factors could be Table 3 Standardized totally explained by the second-order factor. A target coefficient greater than .90 suggests that the secondorder factor provides a good explanation for the covariance between factors. Comparison of the chisquare values of the six-correlated-factor model and the higher order model produced a target coefficient of .96 for both mother and father report. This result suggested that the higher order model did indeed provide a satisfactory explanation for the covariance between first-order factors and an adequate fit of the data for all mothers and fathers. For teachers, the target coefficient was slightly lower, but the overall fit of the higher order model suggested that it provided a good fit of the data for teacher report. For all informants, the loadings of all first-order factors on the second-order factor were significant (po.01; see Table 3 ). The extremely high loading between the novel situations in the general factor and the higher order factor, with almost zero unique variance remaining to be explained by the first-order factor, suggests that this first-order factor is assessing the same dimension as the secondorder factor. In contrast, the percentages of unique variance accounted for by the other five factors, for mother and father report, were sufficient to justify their separate consideration, albeit as strong indicators of the overall construct of BI. For teacher report, the percentages of unique variance explained by the first-order factors were lower than that found for mother and father report, as shown in Table 3 . This may reflect the more limited situations in which the preschool teachers observed the child. Taken together, the results support the use of a total BI score for all informants, made up of the sum of BI scores from the six contextual factors.
Internal Consistency
The internal consistency of the total score and each of the six factors of the BIQ was calculated. Table 4 outlines Cronbach's alpha and item-total correlations for each of the six factors. According to criteria used by Bickman et al. (1998) , the alpha coefficients indicate acceptable internal consistency (4.80) for the total BIQ score and all factor scores for all informants, with the exception of father report on the physical activity inhibition factor, which was barely acceptable (.72).
Stability Over 12 Months
The stability coefficients of subscale and total BIQ scores over 12 months ranged from .49 to .78, depending on informant, as shown in Table 5 . These values indicate moderate stability of BI over the 12-month retest period. It should be noted that for teachers it was not always possible to ensure that the same person completed the follow-up assessment, given staff turnover, and this is likely to explain the lower stability coefficients for teacher report.
Relationships Among Mother, Father, and Teacher Forms of BIQ
The mother and father total scores on BIQ were significantly correlated (r 5 .69, po.001, n 5 499; ICC 5 Table 6 shows the mean scores for subscale and total BIQ scores. Girls were rated by mothers as significantly more inhibited in performance, F(1, 611) 5 4.45, po.05, and adult situations, F(1, 611) 5 4.47, po.05, but not on any of the other subscales or the total BIQ score. For father report, girls were rated significantly higher than boys only on BI in adult situations, F(1, 506) 5 4.69, po.05. Teachers rated girls as significantly more inhibited only in physical situations, F(1, 585) 5 16.81, po.001. The gender effects evident in the reports from all informants were small in absolute terms, despite being statistically significant.
Gender Effects
Convergent Validity
To assess its convergent validity, the parent and teacher forms of the BIQ were compared with the inhibition subscale of the TABC -R (Presley & Martin, 1994) . The correlations among these measures were .87 for mother report, .86 for father report, and .85 for teacher report, indicating strong convergent validity, po.001 in all cases.
Correlations Between BIQ and Behavioral Observation Measures
The mean BIQ scores for the sample of children who participated in the behavioral observation are shown in Table 6 . There were no significant differences between the observation sample and children who were not observed on any of the subscales or total score of the BIQ, indicating that in terms of BI the observed preschoolers were representative of the sample in general. For the full sample of 100 observed children, significant correlations were found between BIQ ratings and several observational measures of child behavior, as shown in Table 7 . BIQ ratings from all three informants were significantly correlated with the ratings of BI made by the independent observer from the videotaped interaction. In terms of specific behaviors, children who were rated by their mothers or teachers as demonstrating high BI took significantly longer to initiate verbal contact with the stranger, spoke for shorter durations of utterances (and therefore for less time in total), and required more prompting by the stranger to elicit speech. However, for father report, mean duration of speech episodes was the only behavior to correlate significantly with BIQ ratings for the total sample. Inspection of the scatterplots suggested that the significant correlations between observed behaviors and parent and teacher ratings of BI were mainly driven by the data points for children who showed extreme levels of BI (such as extremely low mean speech duration or high number of prompts). The correlation between ratings of BI and behavioral indicators was much weaker for participants whose behavior was in the midrange. To illustrate this point, the scatterplots for mother and teacher ratings of BI in relation to number of prompts and mean duration of speech are shown in Figure 1 . Given that some researchers prefer to regard BI as a categorical rather than continuous variable, the data set was divided into high and low BI using the top and bottom 20% of scores on the BIQ as the cutoff for group membership. The correlations were then examined for each of the behavioral measures with ratings on the BIQ, using the combined highand low-BI sample. Table 7 indicates that, for the combined high-and low-BI groups, the correlations between BIQ scores and behavioral indicators of BI were higher, although consistent with those reported for the full observation sample. It was also interesting to find that fathers were more sensitive to their child's BI status when the extreme groups were considered, with father ratings of BI being significantly correlated with length of eye gaze episodes and total duration of eye contact, in addition to mean duration of speech and independent observer ratings of BI.
Relationships Between Categorical Classification of BI From Parent Questionnaires and Behavioral Observations
Mean values for each behavioral measure were compared across high-and low-BI groups, as shown in Table 8 . According to mother BIQ categories, inhibited children as a group took significantly longer to initiate interaction, were rated as more behaviorally inhibited by the observer, required more prompts during the interaction, spoke less frequently and for shorter utterances, and showed longer eye gaze. The pattern of results was similar when teacher BIQ was used to categorize high-and low-BI status, although differences in eye gaze were not evident. When father report on BIQ was used to identify high-and low-BI status, the groups differed in terms of the observer rating of BI, mean duration of speech utterances, and eye gaze duration.
Discussion
The aim of this study was to determine whether parents and teachers could provide a reliable and valid indicator of the temperament characteristic of BI in children. The first step of the study involved the development of a BI questionnaire that was economical, simple, and quick to administer and score. The items were selected from the research literature indicating features of BI. After piloting, the final version of the BIQ consisted of 30 items (28 items for the teacher version) that were selected to assess children's behavior across six contexts reflecting three domains in which inhibition has been found to occur. The BIQ was found to have relatively robust psychometric properties. Confirmatory factor analysis supported a model based on six correlated factors reflecting the six contexts examined. For mothers, fathers, and teachers, items loaded strongly and significantly on factors reflecting the various inhibition contexts that the items purported to measure, namely, situations involving unfamiliar adults, peers, performing in front of others, separation and preschool, novel situations in general, and physical activities suggestive of minor risk. Further confirmatory factor analysis suggested that the intercorrelation between factors could be satisfactorily explained by a single, second-order factor representing a general dimension of BI. Each first-order factor loaded significantly on the higher order factor, supporting the use of a total BI score. However, five of the six factors retained sufficient unique variance to suggest that rather than being regarded as a single dimension, BI should be regarded as a construct in which there is a degree of situational specificity of behavior that is strongly influenced by an overall tendency toward inhibited behavior. This finding is in keeping with the proposition of Kagan et al. (1998) that inhibited children can display an avoidant style in several different contexts but not necessarily in all of them. These authors suggested that although there is a general tendency for the inhibited child to react in an avoidant manner to unfamiliar people, places, and situations, a child may, with experience, learn to control inhibition in some contexts but not others. Thus, although there is a strong overriding higher order factor of BI in general, a degree of situational specificity of behavior across different types of novel situations is also evident, justifying both the total and subscale scores.
The internal consistency of total BI score and subscale scores was acceptable for all informants. The stability of the BIQ over 12 months was also acceptable for mother and father report. For the teacher BIQ, stability of BIQ scores was lower, but this was to be expected given that the children's teachers differed across the two occasions. It is also possible that the higher stability of the parent ratings reflects a greater tendency for parents to form a stereotyped view of the child that is resistant to change over time. The present data do not allow us to exclude this possibility. The agreement among mother, father, and teacher report on the BIQ was relatively good. In terms of concurrent validity, the BIQ correlated strongly and significantly with the inhibition subscale from a child temperament questionnaire.
Having established the acceptable psychometric properties of the BIQ, the study then examined the construct validity of parent and teacher reports of BI by evaluating the extent to which parent and teacher report was sensitive to the observed behaviors typical of BI in children. Significant, positive correlations were found between the questionnaire ratings of all informants and the independent observer ratings of BI from the videotaped interaction. In terms of behavioral measures, children who were rated by their mothers and teachers as highly behaviorally inhibited took longer to initiate contact with the stranger, spoke less often and for shorter periods (and for less time in total), and required more prompting by the stranger to elicit speech compared with children who were rated as low on the BIQ. This result is consistent with the findings of Asendorpf (1993b) and Kagan et al. (1988) in comparing BI and non-BI children. In addition, children rated as high BI by mothers and fathers were found to show significantly longer eye gaze compared with low-BI peers, in keeping with the results of Gersten (1989) and Hill et al. (1999) .
In general, fathers appeared to be less sensitive to their child's BI features, with father report showing lower association with observational indicators of their child's behavior and a lower level of agreement with teacher ratings as compared with mother report. It is possible that fathers less frequently observe their children in situations that are likely to trigger BI behavior than do mothers or teachers. It also appears that fathers may focus on a different set of behaviors in formulating judgments about their child's BI, being more sensitive to nonverbal features such as eye gaze rather than verbal aspects such as initiation latency, number of prompts required, and frequency of speech. Although this hypothesis is speculative, it would be worth exploring in future research.
The findings were consistent, regardless of whether BI was analyzed as continuous or as a categorical variable, although the correlations were stronger when the sample was restricted to children at the extremes of inhibition. Inspection of the scatterplots suggested that the significant correlations between observed behaviors and parent and teacher ratings of BI were mainly driven by the data points for children who showed extreme levels of inhibited behavior (such as extremely low mean speech duration or high number of prompts). It may be that parents and teachers attend less to the overt features of BI in the midrange, being more sensitive to behaviors at the extremes. For example, adults may be more discriminating among high or low levels of speech or social interaction in children, with midrange values being relatively unnoticed. Alternatively, behavior across situations may be more consistent for children who show very high or low levels of BI in the stranger -child situation compared with children who showed midrange behavior. Parent and teacher ratings of BI are likely to be based on their perceptions of child behavior across a broad range of situations and thus would correlate more highly with observed behavior of children who showed extremely high or low BI in the observation task. These possible interpretations of the findings are speculative and warrant further examination in future research.
The design of the present study does not permit us to draw conclusions about the question of whether BI is best regarded as a categorical construct rather than a continuous dimension of a human temperament characteristic. To address this question, one would need to determine whether the concomitants of BI, such as physiological parameters, are evident only for children with an extreme level of BI, with minimal relationship with BI scores for children outside of the extreme range (see Kagan et al., 1994 , for discussion of this issue). The present study does not present a test of the continuous versus categorical debate because both indicators are behavioral, with only the method of assessment being varied (questionnaire vs. observation).
It should be noted that although many of the correlations between parental or teacher report on the BIQ and observed behavior were statistically significant, a good deal of variance in observed behavior could not be explained by questionnaire reports. To some extent this is not surprising given that parent and teacher report of BI integrates observations of the child from a wide range of naturalistic settings. In contrast, the behavioral observation task was limited to one context, and although the task itself reflected a novel situation, we cannot be sure that the child's behavior was representative of his or her usual behavior across a range of novel settings.
The study does, of course, have strengths and weaknesses. Its positive features include the large sample size, acceptable psychometric properties of measures, and high interrater reliability of observations. The inclusion of father report and multiple informants is a further strength. Its limitations include the restricted age range of the children and a relatively narrow spectrum of socioeconomic status and ethnicity. It remains to be shown whether the findings would generalize to other age groups and sociodemographic characteristics. Furthermore, the observations were limited to a simulated interaction with an adult stranger, whereas the questionnaire assessment of BI included a broader spectrum of situations relating to peers, performance, physical challenge, and separation and preschool. For a more rigorous test of construct validity, it would have been preferable for the observational tasks to more closely reflect the situations covered in the BIQ. In addition, the observation period was brief and much shorter in duration than the multiple-task laboratory observations used to assess BI by Kagan and colleagues Kagan et al., 1988) . Unfortunately, the resources of the project did not permit longer and more detailed observations.
An issue that needs to be addressed in future research is whether parent report of their child's BI is as effective as behavioral observation methods in accurately predicting which children are at risk for adverse outcomes. For example, Schwartz et al. (1999) reported a significantly higher prevalence of anxiety disorders among adolescents who had been categorized as high BI from behavioral observation during infancy compared with those who had been categorized as low BI. Similar studies are required that determine whether parental report of BI is as accurate as measurements of BI based on behavioral observation in predicting who will develop emotional and behavioral problems in the longer term. Further research is also required to determine whether parent and teacher questionnaire report can provide a reliable and valid indictor of BI among children from other age groups and cultural backgrounds.
In conclusion, results of the present study support the proposition that parents and teachers can indeed provide a reliable and valid report of children's BI. This finding is encouraging in that parent and teacher report may provide a relatively economical and simple method of assessing childhood BI. If further research can substantiate these results, parent and teacher report may provide a more cost-effective alternative to expensive and complex observational methods for identifying BI children. As such, it would provide a more feasible screening method that could be used within preschool contexts to identify children at risk for a range of adverse outcomes as a result of a high-BI temperament during early childhood.
